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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an OFDM digital 
broadcast unit in which a power utilizing efficiency is 
enhanced in the case of amplifying a multi-carrier signal 
such as an OFDM modulator output. 
SOLUTION: A polar coordinate converter 5 converts real 
axis data and imaginary axis data outputted from an . / £_ 
inverse discrete Fourier transform unit 2 into amplitude 
data and phase data of a polar coordinate form, the 
phase data are used to apply phase modulation 8 to a 
carrier, and the phase-modulated data are given to a 
power amplifier as an input RF signal. A class C power 
amplifier 13 offering satisfactory power utilization 
efficiency is employed for a power amplifier section, 
which controls the output level on the basis of the 
amplitude data so as to conduct amplitude modulation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



rrrie?;^ 

[ subcarrier ] based on this phase data. . ap QFDM modu | at or according 

polr amplifier in OFDM digital-broadcasting equipment acceding to cla,m 2 to have a 

in OFDM digital-broadcasting equipment according to claim 2, and the s^™* ° ve 
compounds the output of two or more power amplification circuits and oontrolhng the 
combinatU.n of actuation of each power amplification circuit by sa.d amplitude data. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[F^of the Invention] Especially this invention relates to an orthogonal ^"«^!f ion 
multiplex (Orthogonal Frequency Division Multiplexing:OFDM) modulator and the digital 
broadcasting equipment using this about digital signal transmission equipment. 

[Description of the Prior Art] The configuration of conventional OFDM digital-broad casting 
equipment is shown in oVawing^ . the input terminal with which 1 recedes an nnput .n draw ng^ 
and 2 - a discrete inverse Fourier transform machine and 10 - for a modulator and 24, as for 
A or AB class power amplifier, and 26, a synthetic vessel and 25 are [ a D/A converter and 1 1 1 / 
a low pass filter and 23 / a 0 or 90 degree phase shift distributor and 9 ] subca ; r,e ^ n .f;f? rS - 
and an OFDM modulator is constituted by these configurations. By a diagram, it is the .digital 
Lnal encoded by MPEG 2, and from the discrete inverse Founer transform machine 2 wh.ch 
eTetes thrs after I data which are a real-axis component, and Q data which are an imagmary- 
axis component are outputted and an input changes them into an analog s.gnal with D/A 
ooI^a^uSrrturS modulation of it is carried out, it amplifies a signal with the linear power 
amplifier 25 of A or AB class, and is transmitted from an antenna 14. The carrier signal of 
hundreds to thousands is distributed in a channel band at the frequency spectrum of a s.gnal. 

fproblem(s) to be Solved by the Invention] The trouble by the Prior art is that power use 

Lffe ^ vTness 0 is low in orde" to amplify the multi-carrier signal which is an ou tput signal from an 

OFDM modulator using A or AB class power amplifier. The reason is explained using <kwJ0 ■ 

A multi-carrier signal has the large difference of the peak level of a s.gnaL -d average level 

Although the linear amplifier of A or AB class is used for amplifying d,s Jort-on ^ few ' the 

average output level of an amplifier becomes about [ of peaking capac.ty ] 1/10. The 

effectiveness property of A or AB class amplifier will fall similarly, if an output level falls. For this 

reason, the average actuation effectiveness of amplifier also serves as a low value. 

[0004] The purpose of this invention is for solving such a conventional problem, and is offering 

trdigital-broadcasting equipment which can amplify efficiently a mult.-carrier s.gnal like the 

output of an OFDM modulator. 

Cs for Solving the Problem] A means by which the digital-broadcasting equipment .by .this 
nvention receives I data (real-axis data) and Q data (imaginary-axis data) wh.ch are the output 
of a discrete inverse Fourier transform machine, and changes I data and Q data unto the polar 
coordinate data of amplitude data and phase data for them, It is charact «™d by h. v.ng a 
ohase-modulation means to modulate a subcarrier based on phase data, an effic.ent power 
mpTfication means by which undergo the output of a phase- modu,a*on means and ^ er s, 
such as C class, operate on saturation level, and a means to control the output level of this 
power amplifier according to amplitude data. mnml »,u 0 n 

[0006] An operation of this invention is explained below. For example rt is [0007] wher the 
output of a discrete inverse Fourier transform machine is used as COS(omegast) -I data and SIN 
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(omegast) =Q data and it chaWs into polar-coordinate data. V 

[Equation 1] 

Sl}gi r_^ . r _ 4 I2+Q 2 - ^ cos 2 (aj s t) + sin 2 <aj s t)=1 

kfflT— 5» • e - w " , cos(cu s l) 

It becomes. When the phase modulation of subcarrier Vc*COS (omegact) is carried out by phase 
data, it is Vc-COS (omega ct-theta). 

t00 b 08 C ] O Thi S s subcarrier by which the phase modulation was carried out is 

amplifier when amplitude modulation of the output of power amplifier is controlled and earned 
out based on the amplitude data obtained by polar-coordinate conyers.on, ,t works as a 
multiplication circuit of these signals, and an output signal is as follows. 

r-Vc-COS(omega c-theta) =1 and Vc'COS (omega ct-omega st) 

S tZ^ZZ£7Z£2«. band (SSB). and is , da t a:COS ComegastX 

ft istet'leTs 6 throwing waves at the time of casing out ouadrature modulation by 

^CoTcomegast). Vc-COS<omegact) + S.N (omegast), and Vo-COS(omega ct + pi / 2) =Vo- 

^ratTate^^ohanges into ampiitude data and phase data and the above-mentioned 
procedure generates an output wave, it beoomes the same th.ng as the output wave by the Pnor 

[001 1] here. C olass aotuation of the power amplifier is carried out - making - an amplitude 
Luuiu nere. __ .. t „ r . tion i eve i — an output swing is controlled, carrying out as 

TS2^^£Z&JZ^£& also in th' nonlinear amplifier of C Cass, an output 
tumsTnto a Hnearity output and can secure the well head of C class actuation to co.ncdence. 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 1 f , . 

[001 3] Drawing 1 is drawing showing the circuitry of the gestalt of operation of the 1 st of th« 
rentioTH^utput I data 3 from the discrete inverse Fourier transform machine 2 and the Q 
data 4 are changed into the amplitude data 6 and the phase data 7 by 

transducer 5 by a diagram. The relation between the I data 3, the Q data 4 and the amp^ude 
data 6, and the phase data 7 is as d^awing^ . After carrying out the phase ^ J of the 
carrie signal from the subcarrier generator 9 with this phase data 7 and carrying out D/A 
conversion by D/A converter 10, and filtering by LPF1 1, it considers as the ,nput RF s.gnal to 

EoTll] ^amplifier 13 carries out C class actuation, it presupposes that the level of an input 
RF stgnahs fixed'and an output signal carries out leve. change by o^.ng the d ra ,n o coKector 
voltage of FET27 which is an amplifier as shown in drawing 3 (a) and (b), or the pie Poral 
trans^tor 28 n this case, if it is beyond a value with a drain or a collector voltage output level 
as shown in d awing 4 . regardless of change of output-signal level, effe ct.veness w.H serve « 
constat valutrhflffectiveness at this time serves as a value equal to the P^k effectiveness 
of AB class amplifier. An OFDM digital modulation wave is obtained by ^T^u6e 
control of the output level of this amplifier at said amplitude data, and applying amplitude 

ToOlsfNext the gestalt of operation of the 2nd of this invention is explained to a detail with 

■ The output I data 3 from the discrete inverse Fourier transform machine 
2 Ind the Q dateTare changed into the amplitude data 6 and the phase data 7 by the polar- 
coordinate conversion circuit 5 .ike the gestalt of the 1st operation, and the subcamer by which 
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the phase modulation was fA carried out after that to the amplitude^ 6 
[0016] The power amplification section in the gestalt of the 2nd operation cons, sts of amplitude 
control circuit 12' which controls C Cass power amplifier 15 with the output of a Nth power ratio 
of the distribution circuit 21 which allots an input RF signal by N. and the swtch ^^22 
and 2 which carry out ON/OFF control of the distributed RF signal of N .nd,v,dual *« «^* c 
circuit 20 which compounds the output of each amplifier, and 

switching circuit 22. Each power amplifier 15 has become like PA1, PA2, PA3, and which the 
weight (output) of the output differs, for example, are shown in drawee . If actuation us 
explained only the output signal of the power amplifier of an input ON condition will be 
O^FF^^^^nd^ for an input RF signal by the switching circuit 22 based on the 
digital signal of the amplitude data 6. and the output according to amplitude data .will ^ bta,ned - 
Therefore, as shown in dravAnzl . the level of an output signal can be changed according to the 
condition of ON/OFF. namely, amplitude modulation will be applied with the amplitude data 6 
r d ?awing6 ). Since each power amplifier 15 of NO condition is carrying out C class actuation, 
the effectiveness in this case always serves as peak value. 

[0017] Drawing 8 shows the 2nd configuration of the synthetic vessel 20 of the gestalt of 
operatiof(ayfcws a part for radical headquarters and (b) shows the whole configuration. A 
pa^for radical headquarters consists of two 3dB couplers 16 and 18 and phase sheers 17. As 
the whole configuration is shown in (b), a part for radical headquarters is connected ,n I the 
number of said C class power amplifier ] serial. In a part for radical headquarters. ,f two s.gnals 
w^th which power level differs are inputted into the 1st 3dB coupler 16 with an equ.stasis phase. 
The amplitude will be equalized and will appear as an equal amplitude signal. Since a phase 
changes wl iXe differences of input power, it gives a 90-degree relative topo ogy drffcranoo 
with f Phase shifter 17. and inputs it into the 2nd 3dB coupler 18. That is. all outputs are led to 
I outpu terminaf 31 by inputting into the 2nd 3dB coupler 18 the signal which has 90-degree 
Phase contract with an equal amplitude. Therefore, power composition can be carried out without 
a loss [ **** ] by controlling a phase shifter 17 by existence of the output signal of each power 
amplifier 15. although the input signal level for each radical headquarters of a synthetic vessel 
changes. 

[Effect of the Invention] As mentioned above, according to this invention, when changing an 
tST^rSTth. polar-coordinate format of amplitude data and phase data, ™du<at,ng a 
subcarrfer according to phase data and making it the level of a subcamer change according to 
atTtude data, compared with conventional OFDM digital-broadcasting equipment, transmission 
with sufficient power use effectiveness can be carried out. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



It is shown drawing a polar-coordinate table about I date and Q data. 
rtirSnta It is drawing showing the example of a oonfigurat.on of the power amphner ,n the 1st 

_______] .t is drawing showing the effectiveness property of armature-voltage control C class 

iTawinTal It is the circuit diagram of the gestalt of operation of the 2nd of this invention. 
mSnfa t a the image Fig. of the synthetic power in the gestalt of the 2nd operafon. 
SSwSS It is drawing showing the N individual composition C class power amplmer 

srrj:rr*rs:^o vesse, h *. — 

^wSST is the block diagram of the OFDM digrtal-broadcasUng equipment of a Prior art. 
ro^tTo] It is drawing showing the effectiveness property of AB class power amplifier 
concerning the conventional technique. 
[Description of Notations] 

1 Digital Signal Input 

2 Discrete Inverse Fourier Transform Machine 

3 I Data 

4 Q Data 

5 Polar-Coordinate Converter 

6 Amplitude Data 

7 Phase Data 

8 Phase Modulator 

9 Subcarrier Generator 

12 12' Amplitude control circuit 

13 Power Amplifier 

1 4 Antenna 

15 C Class Power Amplifier 

16 1st 3DB Coupler 

1 7 Phase Shifter 

18 2nd 3DB Coupler 

19 Dummy Load 

20 Synthetic Vessel 

21 Distributor 

22 Switching Circuit 

23 Modulator 

25 AB Class Power Amplifier 

26 Phase Distributor 

27 FET 
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28 Pie Poral Transistor 



[Translation done.] 
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